CHAPTER 11
THE DESIGN OF SOLID SPILLWAY GRAVITY DAMS

1.  Methods of Design.   The general method of determining the stability
of solid spillway dams differs in no way from that previously described for
solid nonoverflow dams, except in the vicinity of the crest where, as previously
mentioned, the section should be proportioned to fit the lower nappe of the
sheet of water spilling over the dam during maximum flood.   Principles of
design developed in Chapter 10 will be supplemented as required but will not
be repeated in this chapter.

2.  The Shape of the Crest   (a) Controlling factors.   It was pointed out in
Art. 4 of Chapter 7 that if the sheet of water spilling over the dam leaves the
face of the dam there is danger of the formation of a partial vacuum under the
sheet with a resultant additional overturning force on the dam.   Therefore,
except for special conditions mentioned subsequently, it is desirable to shape
the crest and the downstream face to completely fill the space under a freely
discharging jet corresponding to the maximum flood to be expected.

Experiments have been made to determine the shape of the sheet of water
flowing over aerated sharp-crested weirs.   The general form of the sheet is
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FIG. 1.   Nappe for sharp-crested weir with vertical upstream face.

indicated in Fig. 1.  If the area below the lower nappe is filled with masonry,
the shape of the sheet and the discharge will not be changed appreciably.

This shape of crest has become standard in modern designs except for
special considerations. For reference, therefore, it will be designated the
"standard dam crest" and the head on the crest, used in establishing it,
will be termed the "design head."
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